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OCTOBER 1989 ENVIRONMENTAL MONITORING REPORT 
ROCKY nATS PLANT 

l h s  report summarizes the effluent and enmronmental morutonng programs at the Rocky Flats Plant 
for the month of October 1989 The data presented herein are the best information available to the 
Rocky Flats Plant at this time Should subsequent analyses indicate that any data presented herein 
are inaccurate or msleading appropnate revlsions wll be issued promptly 

Included in the report are monitonng results for radioactive and nonradioachve airborne effluents 
contmuously sampled from Plant buildings, Tables I and 11 Tables 111 through V summanix 
enmronmental morutonng data from the Rocky Flats Plant ambient ax sampling network. "Ius network 
is compnsed of conhnuously operahng air samplers located on plantsite, around the Plant boundary, 
and in neighbonng commurubes 

Water sampling results for radioactive conshtuents are p e n  in Tables VI through VI11 Results are 
summanzed for Plant surface water control ponds, for nearby dnnkrng water reservoirs, and for tap 
water for neighbonng communihes Nitrate monitonng for Great Western Reservoir and Standley 
Lake, the two dnnlung water reservoirs which can receive surface water discharges from the Plant, are 
summanzed in Table IX 

The Envlronmental Protection Agency (EPA) has lssued to the Plant a Nahonal Pollutant Dtscharge 
Elimnation System (NPDES) permit for control of surface water discharges Water sampling results 
associated with the NPDES p e m t ,  as well as applicable discharge linutabons imposed by that 
permit, are reported in Table X Analfical results for nonra&oacbve parameters in water at the 
Walnut Creek at Indiana Street locahon are summanzed in Table XI Daily flow data for surface 
water from the two Plant drainage systems are gwen in Tables XI, XII, and XIII 

The data provlded in ths report are provlded as a matter of comty and should not be construed as an 
applicahon for a p e m t  or license, or in support of such an applicabon Approval of the Department of 
Energy should be obtained pnor to publicahon of any data contamed w t h n  this report 
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Table I 1989 Plutonium and Uraxuum Atrbome Effluent Data 

I - -  Month 

CY 1988 

January 

February 

March 

April 

September 

October 

Plubnlum utaruwn 
(09/21/89 - 10/23/89 - OCT 
Release CM, Release %ax 
(UCl) (ffi/m3) 

15 07 0023 2 00052 11 28 0009 +- ooO09 

(09/22/89 - 10/24/89 - OCI' ) 

033 0005 2 oooo5 0 15 om & om1 

0 15 0001 & om1 0.20 0001 f 00002 

0 07 0001 2 O o o o l  004 0002 om 
0 28 0001 5 ooO01 004 0001 & om1 

0 18 0001 2 om1 -0 03 0001 f 00001 

006 0001 & om1 006 0001 f 00002 

0 18 0001 & o m 2  0 15 0001 f o.ooo2 

0 07 0001 & 00002 187 om 4 o m 2  

0 16 0032 2 0mTUc 0.03 0022 f 0.0046* 

0 05' 0001 2 o m  0 13' o.Oo0 & OOOOT 

November 

December 

Year to Date 1.53 0032 & 00097 2 63' 0022 4 O W '  

* Incomplete analysis 

*, These -mum concentrahons are for a 4day samphng p o d  only 

NOTE The plutoruum, uraruum, amencium, and beryllium measured concentrahons m this report mclude 
values that are less than the corresponding calculated m m u m  detectable concentrabons (MDC's) In some 
cases, the values are less than zero "Ius method of reporttng began 111 January 1981 These negabve values 
result when the measured value for the laboratory reagent blank is subtracted from an analybcal result whch 
was measured as a smaller value than the reagent blank. "his may happen when measunng concentrahons 
whch are very close to zero 

- Page 1 - 



Table I1 1989 Tntium and Beryllium Anborne Effluent Data 

Month 
CY 1988 

January 

February 

March 

April 

J- 

July 

August 

September 

October 

Tnbum Bervlllum 
m/29/89 - 11/01/89 - OCT 1 /21/89 - 10/24/89 - KT.) 
Release =M, Release =Max - (UE/m3) - 

0 014 

0 001 

0 002 

0 007 

0 152 

0 003 

0 001 

0 001 

0006 

0 001 

0 001 

417 f 250 

97 f. 145 

166 2 120 

389 f 220 

14000 2 320 

652 35 

992 10 

108 2 13 

27352 34 

85+ 10 

6 4 + 6  

0 1322 

0 0285 

-0 0392 

-0 0025 

-0 0031 

0 0024 

0 0525* 

0 1727 

0 1343' 

0 0!522- 

0 0704'"' 

000041 

000033 

-0oooo5 

000000 

0 00017 

000004 

000025 

0 00106 

0 00100 

0 oo028- 

0 00029w 

November 

December 

Year to Date 0 175 14ooo f 320 0 4682 0 00106 

* 

* * The cahbrabon methodology for the berylhum analyses was changed begmung wth the September 

These results mclude no correchon for analytrcal background. 

- samples to unprove quality assurance. The premous procedure used the smglepomt, "sunple method of 
additions," one of the methods recommended by the manufacturerer of the graphte furnace atomc 
absorphon analybcal equipment. The current method 1s based on EPA Contract Laboratory Program 
protocol It uses mulh-point cahbrabon curves, penodic validahon of the curve wth EPA validabon 
standards, and penodic blank and sample checks to assure absence of equpment contamnahon and matnx 
effects dunng the analysis 

NOTE Beryllium measured at the remairung 44 locahons was below the screerung level of 0 1 gram per 
month 
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Table III. 

Plutomum Concentrabon in Ambient An for Selected Onsite Samplers 

OCTOBER 1989 

Locabon N 
Volume rn 

Avg PuConc - +/- Error 
@3kQa 

s-OS 
S-06 
5-07 
S-08 
s-09 

*Analyses incomplete 

NOTE. The total long-hved alpha achvihes of the remairung onsite ambient air sampler filters 
were below 0 01 pG/m3 Plutonium- speafic analyses are performed and reported if any filter from 
these air samplers exceeds the Rocky Flats Plant screenmg level of 0 01 pCi/m3 total long-lived alpha 
acbwty Plutonium concentration data IS routinely reported only for the five locat~ons (above) which 
have histoncally produced the largest total long-hved alpha achwhes of the 23 onsite ambient mr 
sampler locabons A I ~  samplers SO2 and S19 were inoperabonal dunng thu p o d  
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A 
N 5-36 

A 
5-37 

s 37 
A 

8 
a 
c 3 - 

. 5-38 A 
s-23 

s-39 A l l  
S 4 2  

I 

8 ~n.)rted for TLL a only 

hayzed for TLL 0 md Pu 
A Air Sunplm 3 to 6 kilometers (2 to 4 miles) distant 

Location of Onsite and Plant Pcrinictcr Anibien t Ar Samplcrs 
(Portions of figurc drc not to scalc ) 



Locatlon 

S-3 1 
S-32 
5-33 
s-34 
s-35 
S-36 
s-37 
S-38 
s-39 
S-40 
s-41 
S-42 
5-43 
s-44 

Table N. 

Plutoruum Concentrahon in Ambient An for Penmeter Samplers 

OCTOBER 1989 

* 
* 
* 
* 
* 
* 
IC 

* 
? 

* 
* 
* 
* 

+/- Error 
42Qha 

IC Analyses incomplete 
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Table V. 

Plutoxuum Concenttabon in Ambient Ar for Commur~ty Samplers 

OCK)BER 1989 

commmty 
Locatlon Name 
S-51 
S-52 
s-53 
s-54 
s-55 
S-56 
5-57 
S-58 
s-59 
S-60 
S-61 
S-62 
S-68 
s-73 

MARSHALL 
JEFFCO AIRPORT 
SUPERIOR 
BOULDER 
LAFAYMTE 
BROOMFIELD 
WALNUT CREEK 
WAGNER 
LEYDEN 
WESTMINSTER 
DENVER 
GOLDEN 
LAKEVIEW POINTE 
CO'ITON CREEK 

* Analyses incomplete 

* 
* 
* 
* 

I) 

* 
* 
* 
* 
* 
* 
* 
8 
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Location of Commuzuty Ambient Ar Samplers 

Boulder “Lq I 

I 

Community Alr Sampler 



OCTOBER 1989 

Table VI Onsite Water Sample Results - Plutonium, Uranium, and Amenaum 

Holdine Pond Outfa 11 (pG/l) 

10/02/89 to 10/06/89 
10/07/89 to 10/08/89 
10/09/89 to 10/13/89 
10/14/89 to 10/15/89 
10/16/89 to 10/17/89 

-0003 f 0028 5.18 + 035 -0008 f 0032 
* *  5.57 + 037 0018 L 0.032 

0010 f 0030 543 & 0.34 -0025 f 0031 
0020 2 0032 6.7l f 042 O(M3 0.033 * *  7.25 2 045 * *  

Average Concentrahon * *  603 5 039 * *  

No Dscharge 

Average Concentrabon 

lO/Or/89 to 10/&/89 
10/09/89 to 10/13/89 
10/16/89 to 10/20/89 
10/23/89 to 10/27/89 

Average Concentrabon 

Pond C-2 

10/04/89 to 10/06/89 
10/14/89 to 10/15/89 
10/16/89 to 10/20/89 

Average Concentrabon 

Walnut Cree k at Indiaxq 

lO/Cn/89 to 10/06/89 
lO/Cn/89 to 10/08/89 
10/09/89 to 10/13/89 
10/14/89 to 10/15/89 
10/16/89 to 10/17/89 
10/23/89 to 10/27/89 

Average Concentrahon 

0034 & 0.034 3.06 f 0.25 
** 294 f 0.22 

0011 f. OW7 2.38 f 0.20 
2.39 & 021 * *  

2.69 + 0.22 ** 

0027 & 0032 1.08 f 014 
-0007 f 0028 1.09 & 015 

*. 1.15 5 0.15 

1.11 & 015 *. 

0019 f 0032 4.46 5 0.30 
0137 f 0047 464 & 032 

404 037 
6.013 + 0028 577 + 032 
0005 & 0016 571 036 

* *  

* *  * *  

* *  + *  

0.001 f 0006 

0018 & 0.008 
0.036 f 0.010 

* *  

* W  

0044 k 0.034 
-0008 f. 0.030 * *  

**  

om +om 
0056 4 0035 
0018 & 0.008 
0.007 f 0031 
0013 f 0018 

+ a  

* *  

* Analyses Incomplete 
- Page 14 - 



SEPTEMBER 1989 

, 
I 

Table VI Onsite Water Sample Results - Plutonium, Uranium, and Amenaum 

Locatlon 

Pond A4 

Previously Reported 

Average Concentrahon 

Prevlously Reported 

Average Concentrahon 

Pond C-1 

Prevlously Reported 

Average Concentrahon 

Pond C-2 

Previously Reported 

Average Concentrahon 

walnut Creek at Indiana 

09/02/89 to 09/03/89 
09/04/89 to 09/08/89 
09/09/89 to 09/10/89 
09/11/89 to 09/15/89 
09/16/89 to 09/17/89 
09/18/89 to 09/20/89 
09/23/89 to 09/24/89 
09/27/89 to 09/29/89 
09/30/89 to 10/01/89 

Plubruum Uranium Amenaum 

0047 k 0038 
-0002 +om 
0019 2 0034 
0009 + O N 7  
0.018 2 0.033 
0.009 & 0007 
0018 2 0.031 
0002 f. 0006 

-0015 f 0028 

363 
3.94 
4.07 
39.54 
3 89 
3 18 
331 
379 
4 24 

- + 027 - + 027 
f 032 
+ 0.25 z 028, 
f 024 - + 022 - + 0.27 - + 028 

0121 f 0038 
-0003 +om 
-0021 r. 0.027 
oooo kO.006 

-0.018 f 0029 
o m  2 0 0 0 6  

-0004 & 0.029 
-0003 &0006 
-0014 f 0031 

Average Concentration 0012 & 0023 3.73 & 0 2 7  0.006 & 0.021 

Revlously unreported data 
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OCTOBER 1989 

Table VI1 Offsite Water Sample Results - Plutomum, Uranium, and Amenaum 

Reservoirs (pCi/I) 

-Cocatlon n PlUtorUum Uranium Amenclum 
Great Western 1* ** ? *  -0001 f 0009 
Standley Lake 1, * *  * *  -0005f 0008 

Locatlon 
Boulder 
Broomfield 
Westmnster 

n 
1* 
1* 
1, 

- Plutomum Uranlum 
-0.003 2 0007 0.32 2 012 
0003 f 000s 0.49 f 0 12 

* *  0.70 f 0 13 

Amennum 
om1+ 0009 
0001 & 0.009 

-0001 2 000s 

* Plutoruum, urmum and amenaum analyses were performed on one sample cornposited from four weekly grab 
samples 

* * Analyses incomplete 
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SEPTEMBER 1989 

Table VI1 Offsite Water Sample Results - Mutomum, Uranium, and Amencium 

Reservoirs (pCi/l) 

Location - n Plutomum Uranium 

Great Western 1, -0002 2 0007 088 +. 014 0.005 0008 
Standley Lake 1* 0004 5 0007 118 +. 015 0003+ 0007 

Community Tap Water (pQ/l) 

Location 
Arvada 
Boulder 
Broom field 
Denver 
Golden 
Lafayette 
Louisville 
Thornton 
Westminster 

n 
1 
1, 
1, 
1 
1 
1 
1 
1 
1* 

- Mutomum 
0003 2 0032 
OOOO 5 0008 
0002 & 0008 

-0008 4 0028 
0007 4 0031 

-0012 4 0028 
0002 & 0033 

-0001 & 0030 
0002 & 0008 

Uranium 
067 5 012 
009 f 011 
0.77 2 013 
0.13 5 0 11 
078 & 014 
0.14 +. 0.12 
0.19 5 0.11 
245 5 028 
026 & 011 

AmenClUrn 
-0002 & 0032 
00074  0008 
0.016 4 0033* 
0053 & 0037 
0014 5 0028 

-0.017 4 0029 
-0.006 0029 
-0.015 0.028 
-0002 4 0008 

* Plutomum, uramum and amenaum analyses were performed on one sample cornposited from four weekly grab 
samples 

* * Prevlously unreported data 
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OCTOBER 1989 

Table VI11 Onsite and Offsite Water Sample Results - Tnhum 

Tntwm (pCi/1) 

Locahon 

Pond A 4  

Pond C-1 

Pond C-2 

Walnut Creek at Indlana 

Boulder 

Broom field 

Great Western 

S tandley 

Westminster 

n 

17 

5 

13 

17 

4 

4 

4 

4 

4 

- CMrumum 

-50 f 120, 

- 60 k 150 

-110 k 140 

- 60 2 140 

- 10 2 150 

-70  2100 

- 50 2 110 

- 2 0  2 150 

-40 + l o o  

CMaxunun 

130 f 160+ 

90 2 160 

140 2 150 

170 2 160 

60 & 110 

90 2 160 

10 f 160 

30 f 160 

50 2 150 

* The uncertainty shown for these values represents the 95% confidence mkrval on an indivldual 
measurement and is calculated as 1 96 standard dewahons of the indivldual measurement. .. The uncertainty shown for these values represents the 95% confidence mtervd on the mean and 1s 
calculated as 1 96 standard dewibons of the mean 

- Page 22 - 



OCTOBER 1989 

Table IX Offsite Water Sample Results - Nitrate as Nitrogen 

Nitrate (as N) at Great Western Reservoir 

Sample Date 

10/05/89 
10/13/89 
10/19/89 
10/30/89 

e0.02 
<o 02 
<o 02 
<o 02 

Nitrate (as N) at Standley Lake 

10/05/89 
10/13/89 
10/19/89 
10/30/89 

002 
<o 02 
Om 
004 

NOTE For some nonradioactwe parameters, the concentrations that are measured at or below the 
nurumurn detectable concentratron (MDC) are assigned to MDC. The less than symbol (4 
indicates MDC values and calculated values that include one or more MDC's. 

. 
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OCTOBER 1989 

Table X "DES Perrmt Water Sample Results 

. Dscharee - 001 (Pond B-3) 
No Dwharge 

Measured 
30-Day 
Averaee 
No nscharge 

Llmlts 
30-Day* 
Averaee 
10 
30 
10 
0.05 
8 
NA 
NA 
200 

Measured 
Daily 
Miuomum 
No Dwharge 

Llmlts 
Daily 
Maximum 
25 
NA 
NA 
0.1 
NA 
NA 
05 
NA 

Para meters 
Biochem Oxygen Demand, 5 Day mg/l 
Total Suspended Solids mg/l 
Nitrates as N mg/l 
Total Quomum mg/l 
Total Phosphorus mg/l 
011 and Grease, Visual 
Total Residual Chlonne mg/l 
Fecal Coliforms #/loo m l  

Measured 
Daily 
l!&umAm 
No nscharge 

Llmlts 
Daily 
Ma>omum 
9.0 

Measured 
Daily 

h!luuQm 
No nscharge 

Llmlts 
Daily 

Parameter 
PH su 6.0 

Dscharee 002 (Pond A-31 
No Bscharge 

Measured 
30-Day 
Averaee 
No nscharge 

ldmm 
30-Day* 
Averaee 
10 

Measured 
Daily 
Mammum 
No nscharge 

lilmlts 
Daily 
Mammum 
20 

Parameters 
Nitrates as N mg/l 

Measured 
Daily 
I!!hmYm 
No Bscharge 

Llmlts 
Daily 
liimmua 

60 

Measurpd 
Daily 
Mammum 
No Dscharge 

tlmlts 
Daily 
Mammum 

90 PH su 

Discharee 003 (RO Pilot P lano 
No Bscharge 

Measured kmits Measured Llmtts 
Daily Daily Daily Daily 
llimlwm Muumum- Maxrmum 
No hscharge 6.0 No hscharge 9 0  

Parameter 
PH su 

* This limitahon applies when a mnimum of 3 consecutwe samples are taken dunng 
separate weeks 
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OCrOBER 1989 

Table X NPDES Pemut Water Sample Results (Conhnued) 

Discharve OD4 (RO Plant) 
, No hscharge 

l!!kEx& 
30-Day 
Averaee 
No mscharge 

Llmlts 
30-Day" 
Averaee 
1s 
22 
8 
10 
005 
NA 

7-Day 

400 

Daily 

Averaee 

Measurrd 
Daily 
Maximum 
No Dlscharge 

Llmlts 
Daily 
Maximum 

2s 
30 
12 
20 
01 
0.5 

30-Day 
Averane 
200 

Daily 
Mammum 

90  

CAveraee 
N/A 
2 14 
0.29 

Parameters 
Total Suspended Solids mg/l 
Total Orgbuc Compounds mg/l 
Total Phosphorus mg/l 
Nitrates as N mg/l 
Total Chromum mg/l 
Total Residual Chlonne mg/l 

30-Day 

No Ducharge 
AveraPe 

'/-Day 

No hscharge 

Daily 
b!hi.wm 
No l3scharge 

Averaee 
Fecal Coliform #/loo ml 

Daily 
Maxrmum 
No Discharge PH s u. 40 

Dwharge 005 ( Pond A-41 
17 days of discharge 

(=Maxrmum 
7.8 
2% 
4 

CMuUmum 
7.3 
109 
0 

Parameterg 

Nitrates as N mg/l 
Nonvolahle mg/l 

PH su 

Suspended Sohds 

l! 
17 
17 
17 

Bscharee 006 ( Pond B-51 
No Dmharge 

3 l2!hm!m 
No Discharge 

CAveraee Parameters 

Nitrates as N mg/l 
.I Nonvolahle mg/l 

Suspended Sohds 

PH su 

* Discharee 007 (Pond C-a 
13 days of discharge 

!zbhanm 
7 9  
053 

26 

CAveraee 
N/A 
0 17 
730 

CMmm 
7 0  

<o 02 
0 

Parameters 

Nitrates as N mg/l 
Nonvolahle mg/l 

PH su 

Suspended Solids 

- n 
13 
13 
13 
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OCTOBER 1989 

Table XI Water Sample Results, Nonradioactwe Parameters 

Walnut Creek at Ind iana Street ~- 

Parameters - n 
PH su 17 
Nitrates as N mg/l 17 

c!Ybmnm 
7 5  
078 

Total Volume (gallons) = 6,362,000 
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(=Mammum CAveraee 
82 N/A 
1 82 152 

t 
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Table XI 
Daily Flow Data Recorded at the 

Walnut Creek at Indiana G a p g  Station 
Ponds A4 and B-5, 

October, 1989 

lO/Ol /a9 
10/02/89 
10/03/89 
10/04/89 
10/05/89 
10/06/89 
10/07/89 
10/08/89 
l0/09/89 
10/10/89 
10/11/89 
10/12/89 
10/13/89 
10/14/89 
10/ 15/89 
10/16/89 
10/17/89 

TOTAL 

Walnut Creek 
At Indiana Pond A-4 
0 (Gallons) 

346,ooo 
370,000 
3 7 8 m  
295m 
370,000 
463,OOO 
376,000 
456,000 
493,000 
430,000 
375m 
333,000 
4 3 8 m  
357xxx) 
475,000 
326,Oal 
8 1 W  

6,362,000 5,934,000 

Pond E5 
0 

No hscharge 
n n  

No Dmharge 

. 
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10/04/89 
10/05/89 
10/06/89 
10/07/89 
10/08/89 
10/09/89 
10/10/89 
10/11/89 
10/12/89 
10/13/89 
10/14/89 
10/15/89 
10/16/89 
10/17/89 
10/18/89 
10/19/89 
10/20/89 
10/21/89 

TOTAL 

Table XI11 
Dally Flow Data Recorded at 

Ponds C-1 and C-2 During 
October, 1989 

(Woman Creek) 

Pond C-1 
(Gallons) 

No Discharge 

Pond c-2 
(Gallons) 

162,oO 
751,oOO 
7l9,ooo 
No Flow 
No Flow 
No Flow 
No Flow 
No Flow 

596,000 
~82spoo 
1flnpoo 
UmOOo 
76wo 
810,000 
749poo 
725,000 

lfl17,000 
1,113,000 

11,394 ,OOO 
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The pnmary standards for protection of  the 
pubhc from radiabon are based on radiation 
dose. Radiation dose is a means of quantify- 
ing the biologxal damage or risk o f  ionizing 
radiation. The unit of  radiation dose is the 
rem or the millirem (1 rem = 1,000 mrem). 
Radiation protection standards for the public 
are annual standard$, based on the projected 
radiation dose from a year's exposure to or 
intake of  radioactive materials. 

I 

Radiation dose is a calculated value. It is 
calculated by mulbplying radioactinty con- 
centrations in air and water or on contami- 
nated surfaces by assumed intake rates (for 
internal exposures) or exposure times (for 
external exposure to penetratmg radiahon), 
then by the appropnate radiation dose con- 

I 

I 

version factors. That is: 

RADIATIONDOSE = 

(INTAKE RATEYEXPOSURETIME) X 
(DOSE COMrERSION FACTOR) 

a (RADIOACTMTY CONCENTRATION) X 

The radioactzvlty concentrations can be de- 
terrmned either by measurements in the en- 
vlronment or by calculations using computer 
models These computer models perform an- 
borne dispersioddose modeling of measured 

buildingra&oactzvityeffluents andestimated 
diffuse source term emissions (e.g., from re- 
suspension from contaminated soil areas). 

I 

The assumed intake rates and dose conver- 
sion factors used are based on recommenda- 
bons of national and international radiation 
protection advisory orgmzahons, such as 
the National Council of Rahation Protection 
and Measurements (NCRP) and the Interna- 
bond Commtssion on Rahological Protec- 
taon (ICRP). 

l 

The radioactave materials of importance in 
calculating rahation dose to the public from 
Rocky Flats Plant actinties include pluto- 
nium,urmum, americium, andtritaum. The 
alpha radiation ermssions from the Pluto- 
nium, uranium, and americium,are the pri- 
mary contributors to the projected radiation 
dose. 

Potential publicradiataon dose commitments, 
whch could have resulted from Plant opera- 
bons and from background he., non-Plant) 
contribuhons, are calculated from average 
radionuchde concentrahons measured at the 
Department omnergy (DOE) property bound- 
ary and 111 surrounchng commutaes. Inha- 
latzon and water ingestion are the pnncipal 
potentzal pathways of human exposure 

s 

, 
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Pendmg final rension of  its DOE Order for 
rahation protechon standards for the public, 
DOE adopted anintenmradiation protechon 
standard for DOE environmental activities 
to be implemented in CY1985 cVa85). Thls 
mterim standard incorporates guidance from 
the National Councd on Radiation Protection 
and Measurements (NCRP), as well as the 
Envlronmental Protection Agency Clean Air 
Act air emission standards (as implemented 
in 40 CFR 61, Subpart H). Included in the 
interim standard is a revlsion of  the dose 

limits for members o f  the public. Tables o f  
rahahon dose conversion factors currently 
used for calculahng dose from intakes of  
radioactive matenals were issued in July 
1988 (US88a, US88b) The dose factors are 
based on the International Commlssion on 
Radiolog.lcal Protechon (ICRP) Publicahons 
30 and 48 methodology and biologxal models 
for radiation dosunetry. The DOE interim 
standard and the dose conversion factor tables 
are used for assessment ofany potential Rocky 
Flats Plant contribution to public radiation 
dose. The DOE rahation standards for pro- 
techon of  the public are given below- 

ICRP-, NCRP- RECOMMENDED STANDARDS FOR ALL PATHWAYS: 

OCCASIONAL EXPOSURES - 500 mredyear 
EFFECTIVE DOSE EQUIVALENT* 

PROLONGED EXPOSURES - 
(>5 YEARS) 

INDIVIDUAL ORGAN - 
. 

100 mredyear 
EFFECTIVE DOSE EQUIVALENT 

5,000 mredyear 
DOSE EQUIVALENT 

I EPA CLEAN AIR ACT STANDARDS FOR THE AIR PATHWAY ONLY: 
8 

WHOLE BODY - 

ANY ORGAN - 

25 mredyear 
DOSE EQUIVALENT 

75 mredyear 
DOSE EQUIVALENT 
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Secondary radoactivlty concentration guides 
can be calculated h m  the pnmary radiation 
dose standards and used as comparison val- 
ues for measured radoactmty concentra- 
bons DOE provlded gudance for calculatmg 
these concentration gudes - called “Denved 
Concentratqm Gudes” - m a 1985 memoran- 
dum to its facilihes (St85). Derived Concen- 
tration Gudes (DCGs) are the concentra- 
bons which would result m an effectwe dose 
equvalent o f  100 mrem from one year’s 
chronic exposure or intake. In calculatrng am 
inhalabon DCGs, DOE assumes that the 
exposed indivldual inhales 8,400 cubic me- 
ters o f  am at the calculated DCG during the 
year Ingestion DCGs assume a water mtake 
o f  730 liters at the calculated DCG for the 
year. The followmg table lists the am and 
water DCGs for the pnncipal radonuchdes of 
interest at the Rocky Flats Plant. 

To determine comphance mth the EPA air 
emssions standards, measured awborne ef- 
fluent radoactivity emssions and estmated 
radoactivlty resuspension from soil are en- 
tered into the EPA-approved atmosphenc 
dxpersioddose calculation computer model, 
AIRDOS-EPA, for calculabon o f  the rnm- 
mum radation dose that an mdvldual in the 
public could receive from the air pathway 
OdY 

For comparison with the annual radiation 
dose standards for protection of  the public, 
the maximum annual effective dose equiva- 
lent that a member of  the public could receive 
as a result o f  Rocky Flats Plant activities is 
typically less than 1 mrem, or less than lper- 
cent o f  the recommended annual standard for 
all pathways. 

DOE DERIVED CONCENTRATION GUIDES FOR RADIONUCLIDES 
OF INTEREST AT THE ROCKY FLATS PLANT 

AIR INHALATIOIv; 

PU-239, -24Q 

DCG ( ~ C i / d  

0.02 
c 

WATER INGESTION: 

Pu-239, -240 
Am-241 
U-233, -234, -238 
H-3 

30 
30 

500 
2,000,000 
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*NOTE: "Dose equivalent" is a calculated 
value used to quantzfy radiation dose; it re- 
flects the degree of biological effect from ion- 
izing rahation. Differences in the b io logd 
effect of Merent  types of  iomzing radiation 
(e.g., alpha, beta, gamma, or x-rays) are ac- 
counted for in the calculation of  dose equlva- 
lent 

"Effective dose equivalent" is a calculated 
valueusedtoallowcomparisonsoftotalhealth 
risk (based pnmarily on the risk of-cancer 

mortality) from exposures of  Merent  types 
of ionizingradiation to different body organs. 
It is calculated by first calculatmg the dose 
equivalent to those organs receiving sigmfi- 
cant exposures, multiplying each organ dose 
equivalent by a health risk weightmg factor, 
and then sllmmrng those products. One rmlli- 
rem effective dose equivalent from natural 
background radiataon would have the same 
health risk as one millirem effective dose 
equvalent from arbfiaally-produced sources 
of radiation. 
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